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L Introduction

STUDY BACKGROUND

The National School Lunch Program (NSLP) was established in 1946
"...to safeguard the health and well-being of the Nation's children and to
encourage the domestic consumption of nutritious agricultural commodities
and other foods. "_ The Food and Nutrition Service (FNS) of the U.S.
Department of Agriculture (USDA), which administers the NSLP, along
with the School Breakfast Program (SBP) and other Child Nutrition
Programs, has established a meal pattern to ensure "...that the nutrients of
the lunch, averaged over a period of time, approximate one-third of the
Recommended Dietary Allowances (RDAs) for children in each age/grade
group. ''_ To be eligible for Federal reimbursement, meals offered to

students must satisfy meal pattern requirements. The meal pattern speci-
fies the types of food and minimum portion sizes to be served to children
in various age groups (see Appendix). Over the years, research has
shown that, with few exceptions, meals served in the NSLP have been

successful in providing students the opportunity to satisfy one-third of
their daily nutrition requirements.

The Dietary Guidelines for Americans, issued jointly by USDA and the
Department of Health and Human Services (DHHS), form the basis for
Federal nutrition policy? The Dietary Guidelines recommend decreasing
fat, cholesterol, and sodium intake, while increasing intake of fruits and
vegetables, whole grains, and other sources of complex carbohydrates.
These recommendations were developed for the general population,
including healthy children over the age of two.

In 1989, FNS was interested in evaluating the extent to which menus
planned to satisfy the NSLP meal pattern could be modified to reflect
better the Dietary Guidelines principles. Toward this end, FNS funded
demonstration projects in five School Food Authorities (SFAs). Through
these demonstrations, and an associated evaluation, FNS hoped to learn
more about the processes involved in modifying school meals as well as

the ultimate impact of modified menus on the nutrient composition of
school meals, students' dietary intake, program participation, and plate
waste.

_National School Lunch Act of 1946, P.L. 79-396.

27 CFR, Part 210.

Wutrition and Your Health: Dietary Guidelines for Americans (1990).
U.S. Department of Agriculture and U.S. Department of Health and Human
Services.
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h httroduction

Since the time these demonstrations were begun, USDA has agreed, as
part of the Healthy Children 2000 initiative, to "increase to at least 90
percent the proportion of school lunch and breakfast services and child
care food services with menus that are consistent with the nutrition

principles in the Dietary Guidelines for Americans. ''4 Findings from
these demonstration projects should prove useful to the Department in
formulating plans to meet this objective.

This report presents findings from the evaluation of the menu modification
demonstration projects, The report includes two volumes. The remainder
of this chapter provides an overview of both the demonstration projects
and the evaluation. The next chapter in this volume (Volume I) provides
a synthesis of findings from the independent evaluations conducted fm
each demonstration project. Findings related to both program implemen-
tation and program effects are presented. Volume il, a separately bound
document, includes case studies of each demonstration project. The case
studies provide detailed summaries of program implementation in each
site, as well as associated research findings.

DESIGN OF THE DEMONSTRATION PROJECTS

In soliciting applications for the demonstration projects, FNS provided

each State Agency with the opportunity to submit one proposal on behalf
of an SFA that satisfied specific criteria. SFAs that had pre-existing menu
planning goals or nutrition education programs related to the Dietao,
Guidelines were not eligible because FNS was interested in following the
menu modification process from its inception. SFAs that were participat-
ing in the ongoing Cash/CLOC or Child and Adolescent Cardiovascular
Health Trial (CATCH) studies were also excluded because of potential

influences on menu planning and/or food purchasing behaviors. _ Finally,
to ensure that the demonstration projects would reflect common food

service systems, SFAs that used preplated meal service or used more than

4Healthy People 2000: National Health Promotion and Disease
Prevention Objectives Related to Mothers, Infants, Children, Adolescents and
Youth. (1991). U.S. Department of Health and Human Services.

SThe CashlCLOC study is an ongoing demonstration in which partici-
pating SFAs receive either cash or letters of credit in lieu of donated USDA

commodities. The CATCH study is a controlled intervention trial in which
treatment schools are modifying school meals to lower levels of fat and
sodium.

I-2



I: Introduction

25 percent vendor-supplied (i.e., commercially pre-prepared) entree items
were also excluded.

FNS selected elementary schools as the focus of the demonstrations
because meal service in elementary schools tends to be less complex than
in middle or secondary schools. In addition, student participation rates
tend to higher, and it was believed that younger students would be more
receptive to new and different foods. FNS stipulated that all elementary
schools in a district be included in demonstration activities.

Grants were awarded to public school districts in Chattanooga, TN;
Denver, CO; Princeton City, OH; San Bernardino, CA; and West Baton
Rouge, LA. One grant was awarded to a district that elected to focus on
breakfast (West Baton Rouge, LA); all other districts targeted the lunch
meal. The largest district was Denver with 80 elementary schools; the
smallest was West Baton Rouge with 4 elementary schools. 6

Grant Requirements Grants were awarded for a three year period from the 1989-90 school year
(SY) through SY 1991-92. The first year was to be devoted to project
planning and collection of baseline data on nutrient content. Modifications
were to be introduced gradually over the next two years. FNS provided
only limited guidance to SFAs throughout the grant period. This minimal
level of involvement on the part of the Federal government ensured that
the demonstrations would provide some indication of what SFAs could
accomplish on their own.

At the time grants were awarded, the current Dietao, Guidelines, which
specifically recommend that fat intake be limited to 30 percent or less of
total calories, had not yet been released. Therefore, SFAs were not asked
to meet this or any other specific nutrient goal. Rather, districts were free
to set their own goals, and to select the specific methods to be used in
meeting these standards. SFAs were asked to establish goals for fat and
sodium reduction that they felt were appropriate and achievable. Exhibit
I. 1 summarizes the nutrition goals established by each SFA.

To facilitate comparison among demonstration sites, FNS required that all
SFAs purchase and utilize the same software package (described else-
where) to analyze the nutrient content of recipes and to support nutritional

analysis of planned menus.

*Detailed case studies, including information on district size and food
service program characteristics, are provided in Volume II.
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Exhibit I. 1

Nutrient Goals Established by
Demonstration SFAs

, . ., ,

Nutrient Goals

Percent Percent
calories calories from Cholesterol Sodium

Meal/SFA Calories from fat saturated fat (rog) (rog)

Lunch

Chattanooga,TN 600 - 900t 33 - 34% _ 10% n.s? 650 - 700

Denver, CO g00 30 - 35 n.s. 2 n.s. 2 1000

Princeton City, OH 800 < 30 < I0 <_ 100 1000

SanBernardino,CA 733- 800 35 n.s.2 100 1000

Breakfast

West Baton Rouge, LA 360 - 480 35 - 38 n.s. 2 n.s. 2 1000

'600 = grades K-l; 800 -- grades 2-5; 900 = grade 6.

2n.s. - not specified in grant proposal.
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SFAs were also expected to develop educational or promotional activities,
termed enhancements in the grant solicitation materials, to compliment the
menu modification process. These enhancements were not prescribed by
FNS. SFAs were free to undertake any activity they felt was compatible
with achieving stated nutrient goals or with ensuring that students would
consume the modified meals. Examples of enhancement activities includ-
ed training for food service workers, teachers, or other staff, or nutrition
education for students and parents.

Finally, grantees were expected to cooperate with the outside evatuator
and to maintain records on demonstration activities. Grantees were

required to submit quarterly reports to FNS including detailed information
on the specific types of menu changes being planned/implemented (e.g.,
recipes modified, products evaluated, purchasing specifications rewritten,
etc.) as well as enhancement activities undertaken to increase awareness
and acceptance of menu and recipe changes (e.g., type, content and
frequency of activities). Quarterly reports were also to contain monthly

participation figures for elementary schools.

DESIGN OF THE EVALUATION

Purpose and Objectives The primary purpose of the evaluation was to provide FNS with informa-
tion on the processes involved in modifying school meals and the effect of
these modifications in a number of areas. Specifically, FNS desired
information on:

· the types of modifications used by SFAs to develop menus
that are lower in fat and sodium;

· the extent to which modified menus satisfied site-specified

nutrient goals, as well as the Dietary Guidelines recom-
mendations;

· the impact of modifications on i) the nutritional adequacy
of meals offered to students; 2) program participation; and
3) students' nutrient intake -- from school meals as well as
over a 24-hour period; and

· the kinds of additional modifications, if any, necessary to improve

compliance with Dietary Guidelines recommendations.
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I: Introduction

Although the demonstration projects were designed to include both menu
modifications and educational enhancements, the evaluation focused exclu-

sively on outcomes associated with menu modifications_

Study Design Two cross-sectional sets of data were collected during the three-year grant
period. Baseline (pre-test) data were collected between March and April,
1990, prior to the introduction of any menu modifications. Follow-up or
post-test data were collected in January-February, 1992, approximately
one and one-half years after initial menu modifications and educational
enhancements were to be implemented. 7 Thus, the evaluation considered
grant activities and modifications that had been implemented by January-

February of 1992, approximately five months before the grants were
officially over. It was expected, by both FNS and SFA staff, that all
planned modifications would be in place by that time. In some SFAs,

project refinements may have continued after the post-test data had been
collected. It is beyond the scope of the evaluation, however, to report on
changes which may have been implemented after this time, or on the
eventual impact of such changes.

Data were collected in the same schools, and from students in the same

grades, at both pre-test and post-test. _ A comparison of data collected at
these two points in time provides an indication of changes that occurred
after the initiation of menu modification activities. However, the absence

of a control group means that we cannot conclude with certainty that
differences between pre-test and post-test are, in fact, a result of menu
modifications. 9

For this reason, we have documented the specific menu modification
strategies observed in meals offered to students at post-test (see Volume
Il). The extent to which nutritional differences between pre-test and post-
test meals are consistent with documented changes in food offerings

?Post-test data in San Bernardino were collected in April, 1992 because
the district requested an extension. (See Volume II, Chapter V.)

q'he sole exception to this rule was Chattanooga, TN, where the post-test
sample of students providing information on 24-hour dietary intake included
students from one school that had not been involved at pre-test. The original
school was dropped because of poor cooperation from parents; the school
that was substituted was comparable in terms of demographics and food
service operations.

"By design, the menu modification projects affected all elementary

schools in a district. This broad-based approach effectively precluded
selection of a control or comparison group of schools or students within a
district.
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I: Introduction

and/or food preparation practices lends support to the notion that menu
modification efforts are responsible for the differences.

Differences in students' self-reported dietary intake are more difficult to
attribute because of the myriad factors outside the menu modification
project that may influence students' food consumption. For example,
favorable differences between pre-test and post-test student measures in,
say, fat intake, may be attributable to information the student obtained
from the media, parents, health care providers, or science, physical educa-
tion or health classes. Or, the difference could be attributable to some
unmeasured difference between the two groups of children. Without a
control or comparison group it is impossible to attribute differences,
whether positive or negative, specifically to the menu modification pro-
ject. Again, however, the extent to which findings in these analyses
conform with expectations based on documented changes in fi_od prepara-
tion and/or food offerings, lends support to the notion that observed
differences are related to the menu modification process.

Data Collection Four different data collection methods were used in gathering data for the

evaluation: on-site meal observations, 24-hour dietary recalls, review of
SFAs' quarterly progress reports, and interviews with Project Coordina-
tors and/or SFA Directors. Each of these methods is described below.

On-Site Meal Observations

To conserve fiscal resources, FNS coordinated data collection for this

evaluation with another on-going, large-scale study. Data collected
through on-site meal observations conducted for that study (the Child
Nutrition Program Operations Study [CNOPS]) provided baseline (pre-
test) measurements for the menu modification evaluation. The CNOPS

meal observation protocol was used again, in SY 1991-92, to collect
follow-up (post-test) data in the five demonstration SFAs.

Observations were conducted for five consecutive days in two selected
elementary schools in each SFA. _°'_ The same schools were visited at
pre-test and post-test. Field staff collected detailed information on all

_°Schools were selected by SFA Directors, and were generally repre-

sentative of other elementary schools in the district in terms of food service
operation and student population.

Hln West Baton Rouge, where breakfast was observed rather than lunch,
observations were conducted for four consecutive days. Because of the
preparatory work involved in the meal observation protocol, it was not
possible to observe breakfast during the first day on site.
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I: Introduction

foods offered to children (for lunch or breakfast) each day. This informa-
tion included the type of food, brand names and, when appropriate, prepa-
ration method. Data collectors were trained to probe carefully for details
that could affect the fat or sodium content of foods.

Detailed recipes were collected for any foods prepared "from scratch"
(e.g., spagheui with meat sauce, lasagna, grilled cheese sandwiches), and
for foods to which fat or other ingredients were added during preparation
or service (e.g., buttered vegetables, soups, salads). Average portion
sizes were determined by actually weighing, or measuring in the case of
beverages, five portions of each food. Plate waste was assessed each day
for 12 student trays -- a total of 60 trays each week. _2 Visual estixnati(m
rather than direct weighing was used to measure plate waste Visual
estimation techniques have been described elsewhere. _'

24-Hour Dietary Recalls

Twenty-four hour recalls were collected from students in all participating
SFAs except West Baton Rouge, LA. _4 At both pre-test and post-test,
approximately 180-200 fifth grade students were interviewed in each
district. The majority of students were enrolled in the two schools selecv
ed for on-site meal observations. However, in order to achieve an ade-

quate sample of students, it was necessary to select a third elementary
school to participate in this portion of the study in all SFAs except Den-
ver. Additional schools were selected by SFA Directors, and were
comparable to observation schools in terms of student demographics and
food service operations.

Students were interviewed by registered dietitians trained to follow a
standardized protocol which included interviewing techniques developed

_VI'henumber of trays to be observed for plate waste was based on the
number needed to support analysis for the pooled CNOPS sample (40 schools
* 60 observations per week = 2400 observations). For the purposes of the
within-site comparisons done in this evaluation, the sample size is relatively
small (minimum of 12 observations and maximum of 60 observations per
item). The reader should keep this limitation in mind when interpreting plate
waste data.

_St. Pierre, R., et al. (1991 ). Child Nutrition Program Operations Stud3,.'
Second Year Report. Cambridge, MA: Abt Associates Inc.

_4Students in West Baton Rouge were not interviewed because they were
too young (K-grade 3) to provide reliable information.
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I: Introduction

specifically for use with children. _s Only students who had received or
purchased an NSLP meal the day before (if the student was interviewed
before lunch) or that day (if the student was interviewed after lunch) were
included.

Review of Quarterly Progress Reports

FNS provided Abt with copies of all quarterly progress reports submitted
to the Agency by grantees. These reports were used to develop an over-
view of program operations in each SFA and to assess monthly participa-
tion figures over time. The level of detail included in progress reports
varied widely both across SFAs and from quarter to quarter within an
SFA. As a result, much of the detailed information on the menu modifi-

cation techniques used in each SFA was gathered on a retrospective basis
via telephone interviews with Project Coordinators.

Interviews with Project Coordinators

Pre-test (Spring 1990) and post-test (Spring 1992) interviews were con-
ducted with all Project Coordinators. When necessary, SFA Directors or

other collaborators were also interviewed. The primary purpose of these
interviews was to obtain as clear a picture as possible of how the menu
modification process unfolded in each site and the obstacles/barriers that
were encountered. These interviews were also used to clarify information
provided in the quarterly progress reports. Semi-structured interview
guides with open-ended questions were used.

Data Analysis Nutrient Analysis

The USDA-HNIS Nutrient Data Base for Individual Food Intake Surveys,
Version 4 (Survey Data Base), was used to compute the nutrient content
of school meals as well as students' reported intakes. The Recipe Analy-
sis Program (RAP), the software package specified for this project by
FNS, was used to analyze the nutrient content of school foods that were
prepared "from scratch" or that were prepared/served with added fat or
other ingredients.

_Frank, G.C., G.S. Berenson, P.E. Schilling, and M.C. Moore (1977).
"Adapting the 24-hour dietary recall for epidemiologic studies of school
children." Journal of the American Dietetic Association 71:26-31.
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Determining the Nutrient Content of the Average Meal Offered

The goal of this analysis was to determine the nutrient content of the
average NSLP meal offered to students both before and after menu modit'i
cations. At both points in time, SFA staff planned meals in accordance
with the existing NSLP meal pattern requirements (Appendix A).
All schools offered students a choice of items within at least one of the

NSLP meal component categories, for example, a choice between whole
milk, chocolate milk, Iow-fat milk, and skim milk (to satisfy the milk
component requirement), or a choice between an apple or canned peaches
(to satisfy half of the fruit and vegetable requirement). When choices :ire
offered within meal component categories, students can select any of thc
available food items, in any combination, as long as thc selected meal
meets the requirements for a USDA-reimbursable meal. Thcretore. to

describe accurately the nutritional characteristics of meals o/.h'red t{_
participating children, all available menu options must be taken into
consideration.

In computing the nutrient content of the average meal o/)?red, the average
nutrient content was used for meal component categories in which students
had more than one option. Nutrient values for each of the NSI.P meal
components were then combined, as dictated by the NSLP meal pattern, to
determine the average nutrient content of the meal offered on a specific
day. The two most common situations encountered in the meals observed
for this study, and the approach used in the analysis to define thc nutrient
content of the average meal offered, are described below. 2_ Exhibit 1.2
provides illustrative examples.

', Situation 1: Students are served one entree but have

choices within one or more of the other meal component

categories. To reflect the full range of options available in
this situation, the nutrient content of the typical meal was
computed by first summing the nutrients for the meal
components where only one option was available (in the
example presented in Exhibit 1.2, hamburger (meat) and
bun (bread)), and then adding the average nutrient
content for each meal component where more than one choice was
available (in this example, milk, fruit and vegetable).

_6For simplicity in presentation, the following discussion focuses on
NSLP meals. Similar techniques were used in analyzing SBP meals in West
Baton Rouge, LA.
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Exhibit 1.2

Examples of Food Availability in Selected Schools:
Situations Commonly Encountered in Data Collection and

Methods Used to Operationally Define
Nutrient Content of NSLP Meals "As Offered"

NSLPMeal FoodItems OperationalDefinitionof
Component Available NutrientContentof MealOffered

Situation 1

Milk Whole milk I. Determine average nutrient content of
Chocolate milk available milk choices.
Lowfat milk

Meat/Meat Alternate Hamburger patty on bun 2. Determine nutrient content of hamburger
Bread/Bread Alternate on bun

Fruit/Vegetable Canned pineapple 3. Determine average nutrient content of
Choices Fresh orange available fruit choice.

French fries 4. Determine average nutrient content of
Cooked carrots available vegetablechoices

5. Add values determined in steps I through

4 to compute nutrient content of average
meal.

Situation 2

Milk Wholemilk 1. Determineaveragenutrientcontentof
Lowfatmilk availablemilkchoices.
Chocolate milk
Skim milk

Meat/Meat Alternate Hamburger on bun 2. Determine average nutrient content of
Bread/Bread Alternate Grilled ham and cheese available entrees.

Fish nuggets with biscuit

Fruit/Vegetable Orange juice 3. Determine average nutrient content of
Choices Cannedpears availablefruitchoices.

Fresh apple

Lettuce salad 4. Determine average nutrient content of
Frenchfries availablevegetablechoices.

5. Add values determined in steps 1 through
4 to compute nutrient content of average
meal.

NSLP meal pattern requirements specify that two fruits and/or vegetables must be included in a pattern meal. The
decision to handle fruits and vegetables separately was based on the fact that most meals were actually offered to
students this way, i.e., meals were most often merchandised so that fruits and vegetables were offered separately and
students were encouraged to take one fruit and one vegetable. In the rare situations where either only fruits or only
vegetables were offered, the average of all available options was determined, and this value was factored in to the total
twice.
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· Situation 2: Students have multiple options awtilable itl all meal
component categories. Because in these situations students could
literally mix and match the available components to create a
reimbursable meal, the nutrient content of the typical meal was

determined by summing the average nutrient content for each meal
component category, as shown in Exhibit 1.2.

To determine the nutrient content of the average meal offered in each
demonstration SFA, nutrient totals for each daily meal were averaged
across the five days of observation within each of the two observation
schools. These school-level averages were subsequently averaged to
compute the average for the SFA. This process is illustrated in Exhibit
!.3.

Comparisons to Nutrient Standards

The nutrient content of the average meal offered in each site was com-
pared to the site-specified nutrient goals, to the Dieta O, Guidelines and
other relevant recommendations, and to the NSLP goal of one-third of the
RDA. A standard of 25 percent of the RDA was used for breakfasts in
West Baton Rouge. Ct'here is no established RDA standard for SBP
meals.)

The analysis of meals offered also included an examination of relative
nutrient density. The Index of Nutritional Quality (INQ) was used for this
purpose. The INQ measures the nutrient contribution of a meal relative to
its caloric content. '7 The degree to which nutrients and calories are
balanced provides a useful measure of the overall quality of NSLP meals.

An INQ was computed for each nutrient within each RDA age/sex group
using the following equation:

INQ = % RDA for nutrient in average NSLP meal
% RDA for total calories in average NSLP meal.

An INQ of 1.0 or greater indicates that the meal is high in nutritional
quality, i.e., calories and nutrients are optimally balanced. INQs of less
than 1.0 indicate that the RDA for the nutrient of interest would not be

met unless the RDA for calories was exceeded. INQ scores provide
additional insight into how RDA standards are met, i.e., whether the total

_TSorenson, W., Wyse,B., Wittwer, A., and Hansen, R.G. (1976). "An
Index of Nutritional Quality for a balanced diet." Journal of the Americat_
Dietetic Association 68:236-242.
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